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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the deterioration in a gradation 
display such as a black painted-out phenomenon and an inversion 
phenomenon, etc., and to obtain an improved visual angle characteristic 
even when a liquid crystal display element is a large screen panel. 

SOLUTION: This device is provided with two kinds of voltage correction jp ^ ^ 

circuits 21 A, 21 B having input/output characteristics different from each ^Jjr^&^^MS^^s\^ &5 

other, and a drive voltage circuit 31 is constituted so that it inputs the ^ Jt^^jR^ 
outputs VyA, VyB of the voltage correction circuits 21 A, 21 B and switch . . . j l^^jife M 

outputs inverted or noninverted VyA, VyB so as to apply from a data bus ^0L^i 
driver 110 at every prescribed pixel arranged in matrix on the liquid crystal j^gjj^Z^ - 
display element 100. By selecting the outputs of the voltage correction 
circuits 21 A, 21 B at every prescribed pixel, since the characteristics of 
two kinds of voltage correction circuits 21 A, 21 B are synthesized visually, 
the deterioration in the gradation display such as the black painted-out 
phenomenon and the inversion phenomenon, etc., is reduced, and the 
visual characteristic is improved even when the liquid crystal display 

element 100 is a large screen panel. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The actuation approach of the liquid crystal display characterized by impressing selectively 
two or more applied voltage generated by two or more conversion approaches which are the actuation 
approaches of a liquid crystal display of arranging a pixel in the shape of a matrix, and driving a liquid 
crystal display component with the nonlinear relation of the brightness to applied voltage, and are 
changed into different applied voltage to the input signal of the same level to said pixel. 
[Claim 2] The actuation approach of a liquid crystal display according to claim 1 of impressing the 
applied voltage generated by the same conversion approach to the pixel arranged in matrix-like the 
same line or the same train. 

[Claim 3] The liquid crystal display characterized by establishing two or more conversion means to be 
the liquid crystal displays which have arranged the pixel in the shape of a matrix, and were equipped with 
the liquid crystal display component with the nonlinear relation of the brightness to applied voltage, and 
to change into different applied voltage to the input signal of the same level, and the change means for 
impressing selectively two or more applied voltage changed with two or more of these conversion means 
to said pixel. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the actuation approach of a liquid crystal display and 

liquid crystal display which perform a gradation display. 

[0002] 

[Description of the Prior Art] A liquid crystal display (LCD) is expanding the need increasingly from the 
descriptions, such as a thin shape and power saving. Drawing 5 is the block diagram of the conventional 
liquid crystal display, and is the example of the video presentation equipments for television etc. 
[0003] The liquid crystal display component 100 with the nonlinear relation of brightness [ as opposed to 
/ this conventional liquid crystal display arranges a pixel in the shape of a matrix, and / applied voltage ] ? 
An input video signal is amplified on predetermined level, a predetermined level shift is performed, and it 
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is the magnification video signal Vx. The amplifying circuit 10 to output, Magnification video signal Vx It 
changes into the gamma property of the liquid crystal display component 100, and is the gamma 
conversion video signal Vy. The electrical-potential-difference amendment circuit 20 to output, Gamma 
conversion video signal Vy The driver voltage circuit 30 which reverses a polarity with a predetermined 
period, The data bus driver 110 which undergoes the output and impresses a signal level to the liquid 
crystal display component 100, The scanning bus driver 120 which impresses a scan electrical potential 
difference to the liquid crystal display component 100, Consist of a timing generating circuit 40 which 
the driver voltage circuit 30, the data bus driver 1 10,. and the scanning bus driver 120 are synchronized 
with a video signal, and drives them. (For example, volume for television institutes, and Ogoshi **** 
editorial-supervision "liquid crystal display" chapter 7 Section 5 p.221-p. 226, Shokodo, Showa 60) . 
[0004] Here, the liquid crystal display component 100 is a liquid crystal display component of an active- 
matrix mold, has arranged the polarizing plate on both sides on both sides of the liquid crystal display 
component 100, when an electrical potential difference was not impressed to a liquid crystal layer, it 
changed into the "**" condition, and when an electrical potential difference is impressed, the 
polarization shaft of a polarizing plate is set as the no MARI White mode which will be in a "dark" 
condition. About one display pixel of the liquid crystal display component 100 in the conventional liquid 
crystal display set as this no MARI White mode, a gamma property (a "V-T property" is called below), 
i.e., the brightness (equivalent to permeability) property over applied voltage, is shown in drawing 6 . 
Drawing 6 (a) is a V-T property at the time of seeing from the front (the direction of a normal, theta= 0 
degree) of a liquid crystal display, and drawing 6 (b) is a V-T property at the time of leaning and seeing a 
view at theta= 30 degrees of down [ of a liquid crystal display ]. 

[0005] As shown in drawing 6 , when indicating by 8 gradation in the conventional liquid crystal display, it 

sees from the front (theta= 0 degree) first, and applied-voltage level (V1, V2 V8) is set up to each 

intensity level (B1, B-2 B8) which divided brightness the 8th grade and divided it. On the other hand, 

when 30 degrees of views are leaned downward, as shown in drawing 6 (b), while shifting a V-T property 
to a low-battery side compared with the case of theta= 0 degree, a new peak appears in a high-tension 

side, if the intensity level (B1\ B-2' B8 — 0 to each applied-voltage level (V1, V2 V8) is looked 

at in this condition, in a high brightness field (low applied-voltage field), the difference between intensity 
levels will become large, and the difference between intensity levels will become small in a low 
brightness field (high applied-voltage field). Visually, this is visible as a very dark image compared with 
the image seen from the transverse plane (a black crushing phenomenon is called). Furthermore, when 
the relation of the intensity level in the applied-voltage level V7 and V8 sees from the front (theta= 0 
degree), it has reversed. This is called a tone reversal phenomenon and is visually visible as an image 
like the negative of a photograph. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the conventional liquid crystal display, 
when the view was leaned, a gradation display got worse considerably and especially video presentation, 
such as television, was performed, reversal etc. was remarkable, the display property changed and there 
was a problem that a viewing^angle property was bad. Moreover, even if a view will be restricted, and it 
restricted the view further when it was a big screen panel in order to prevent change of a display 
property, since the viewing angle between the vertical edges of a viewing area became large, it had the 
problem that display properties will differ greatly by the upper and lower sides of a display. 
[0007] This invention reduces aggravation of gradation displays, such as a black crushing phenomenon 
and reversal, in view of this point, and even if a liquid crystal display component is a big screen panel, it 
aims at offering the actuation approach of a liquid crystal display and liquid crystal display which can 
improve a viewing-angle property. 
[0008] 

[Means for Solving the Problem] The actuation approach of a liquid crystal display according to claim 1 
is the actuation approach of a liquid crystal display of arranging a pixel in the shape of a matrix, and 
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driving a liquid crystal display component with the nonlinear relation of the brightness to applied voltage, 
and is characterized by impressing selectively to a pixel two or more applied voltage generated by two 
or more conversion approaches changed into different applied voltage to the input signal of the same 
level. Thereby, since the property of two or more conversion approaches is compounded visually, even if 
a liquid crystal display component is a big screen panel, a vision property is improvable [ aggravation of 
gradation displays, such as a black crushing phenomenon and reversal, is reduced, and ]. 
[0009] He is trying for the actuation approach of a liquid crystal display according to claim 2 to impress 
the applied voltage generated by the same conversion approach in the actuation approach of a liquid 
crystal display according to claim 1 to the pixel arranged in matrix-like the same line or the same train. 
A liquid crystal display according to claim 3 is a liquid crystal display which has arranged the pixel in the 
shape of a matrix, and was equipped with the liquid crystal display component with the nonlinear relation 
of the brightness to applied voltage, and is characterized by establishing two or more conversion means 
to change into different applied voltage to the input signal of the same level, and the change means for 
impressing selectively to a pixel two or more applied voltage changed with two or more of these 
conversion means. Thereby, since the property of two or more conversion means is compounded visually, 
even if a liquid crystal display component is a big screen panel, a vision property is improvable 
[ aggravation of gradation displays, such as a black crushing phenomenon and reversal, is reduced, and ]. 
[0010] 

[Embodiment of the Invention] Drawing 1 is the block diagram of the liquid crystal display of the gestalt 
of implementation of this invention. In drawing 1 , 10 amplifies an input video signal on predetermined 
level, a predetermined level shift is performed, and it is the magnification video signal Vx. The amplifying 
circuit to output, 21 A and 21 B are the magnification video signal Vx. The electrical-potential-difference 
amendment circuit which changes into the gamma property of the liquid crystal display component 100, 
and outputs a gamma conversion video signal (VyA, VyB), The driver voltage circuit which carries out 
the change output of one of these while 31 reverses the polarity of the gamma conversion video signals 
VyA and VyB with a predetermined period, 41 is a timing generating circuit which the driver voltage 
circuit 31, the data bus driver 110, and the scanning bus driver 120 are synchronized with a video signal, 
and drives them. The liquid crystal display component 100, the data bus driver 110, and the scanning bus 
driver 120 are the same configurations as the conventional liquid crystal display shown in drawing 5 . 
[0011] This liquid crystal display has formed two kinds of electrical-potential-difference amendment 
circuits 21 A and 21 B which have different input-output behavioral characteristics, and the driver voltage 
circuit 31 inputs the outputs VyA and VyB of the electrical-potential-difference amendment circuits 
21 A and 21 B, and it carries out a change output so that reversal or noninverting VyA VyB can be 
impressed for every predetermined pixel arranged in the shape of [ of the liquid crystal display 
component 100 ] a matrix from the data bus driver 110. In addition, the electrical-potential-difference 
amendment circuits 21 A and 21 B were equivalent to the conversion means (claim 3), and the driver 
voltage circuit 31 serves as the change means (claim 3). 

[0012] Drawing 2 is input-output-behavioral-characteristics drawing of two kinds of electrical-potential- 
difference amendment circuits 21 A and 21 B, Curve A shows the input-output behavioral characteristics 
of electrical-potential-difference amendment circuit 21 A, and Curve B shows the input-output 
behavioral characteristics of electrical-potential-difference, amendment circuit 21 B. Here, the input- 
output behavioral characteristics of the electrical-potential-difference amendment circuits 21 A and 21 B 
are set up, for example so that the average may become a desired property. Moreover, drawing 3 is 
drawing showing the brightness to the video signal of an input of this liquid crystal display, drawing 3 (a) 
shows the property at the time of seeing from the front (theta= 0 degree) of a liquid crystal display, and 
drawing 3 (b) shows the property at the time of leaning and seeing a view at theta= 30 degrees of down 
[ of a liquid crystal display ]. 

[0013] Here, the brightness to the video signal at the time of presupposing that the driver voltage circuit 
31 always outputs reversal and the noninverted signal of the output VyA of electrical-potential- 
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) 

difference amendment circuit 21 A serves as the dotted line A of drawing 3 (a) and (b) (namely, when 
there is no electrical-potential-difference amendment circuit 21 B). Moreover, the brightness to the 
video signal at the time of presupposing that the driver voltage circuit 31 always outputs reversal and 
the noninverted signal of the output VyB of electrical-potential-difference amendment circuit 21 B 
serves as the broken line B of drawing 3 (a) and (b) (namely, when there is no electrical-potential- 
difference amendment circuit 21 A). 

[0014] With the gestalt of this operation, when the driver voltage circuit 31 carries out the change 
output of the outputs VyA and VyB of reversal or the noninverting electrical-potential-difference 
amendment circuits 21 A and 21 B for every predetermined pixel, as shown in drawing 3 (a) and (b), the 
"composite" property that the property of a dotted line A and a broken line B was equalized is acquired. 
Drawing 4 shows the example of a pattern which chooses the electrical-potential-difference amendment 
circuits 21 A and 21 B for every predetermined pixel, and drawing 4 (a) is the case where drawing 4 (c) 
switches the electrical-potential-difference amendment circuits 21 A and 21 B for every dot for every 
vertical lines for every level line in drawing 4 (b). In addition, in drawing 4 , the pixel as which A chose 
electrical-potential-difference amendment circuit 21 A f and B are the pixels which chose electrical- 
potential-difference amendment circuit 21 B. 

[0015] As mentioned above, according to the gestalt of this operation, two kinds of electrical-potential- 
difference amendment circuits 21 A and 21 B which have different input-output behavioral characteristics 
are formed. The outputs VyA and VyB of reversal or the noninverting electrical-potential-difference 
amendment circuits 21 A and 21 B for example, by choosing for every predetermined pixel, as shown in 
drawing 4 If the resolution of the liquid crystal display component 100 is comparatively high, since the 
property of two kinds of electrical-potential-difference amendment circuits 21 A and 21 B will be 
compounded visually, aggravation of gradation displays, such as a black crushing phenomenon and 
reversal, is reduced, and a vision property is improvable even if the liquid crystal display component 100 
is a big screen panel. Since it generates only in "dark" viewport, especially the reversal in video 
presentation etc. is changing the property only by the side of the "dark" signal (VxD of drawing 2 , and 
it can reduce reversal, without reducing resolution other than "dark" viewport. When the view shown by 
drawing 3 (b) is theta= 30 degrees, reversal is decreasing [ the direction of a "composite" property ] 
compared with the property of A and B. 

[0016] Moreover, since a viewing-angle property can be improved and reduction of the reversal in 
"dark" viewport is attained especially, without changing the configuration of the liquid crystal display 
component 100, it becomes possible to use the same property and the liquid crystal display component 
of a configuration for the liquid crystal display from which a demand differs a viewihg-angle property and 
resolution by applications, such as the content of a display, and the practical effectiveness is large. In 
addition, the selection pattern of the electrical-potential-difference amendment circuits 21 A and 21 B 
chosen for every property of the electrical-potential-difference amendment circuits 21 A and 21B and 
predetermined pixel may be changed by the content of a display, and the application. 
[0017] Moreover, although the electrical-potential-difference amendment circuits 21 A and 21 B were 
made into two kinds, two or more kinds of electrical-potential-difference amendment circuits may be 
used. For example, as long as it is the liquid crystal display component which arranged the RGB light 
filter vertically or horizontally, three kinds of electrical-potential-difference amendment circuits may be 
used for every color configuration unit. Moreover, it is also possible amendment of a V-T property and 
to use a ROM table to digital signals, such as an object for personal computers and a video signal with 
which A/D conversion was given, that it is not limited to the electrical-potential-difference amendment 
circuits 21 A and 21 B, and two or more kinds of brightness properties over an input signal should just be 
acquired. 

[0018] In addition, in the gestalt of the above-mentioned implementation, although the status signal was 
made into the video signal, it may not be limited to a video signal and digital data, such as a personal 
computer, are sufficient. 
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[0019] 

[Effect of the Invention] Since the property of two or more conversion approaches is visually 
compounded by impressing selectively to a pixel two or more applied voltage generated by two or more 
conversion approaches changed into different applied voltage to the input signal of the same level 
according to this invention as explained above, aggravation of gradation displays, such as a black 
crushing phenomenon and reversal, is reduced, and a vision property is improvable even if a liquid crystal 
display component is a big screen panel. Moreover, since a viewing-angle property can be improved and 
reduction of the reversal in "dark" viewport is attained especially, without changing the configuration of 
a liquid crystal display component, it becomes possible to use the same property and the liquid crystal 
display component of a configuration for the liquid crystal display from which a demand differs a 
viewing-angle property and resolution by applications, such as the content of a display, and the practical 
effectiveness is large. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the liquid crystal display of the gestalt of implementation of this 
invention. 

[Drawing 2] Input-output-behavioral-characteristics drawing of the electrical-potential-difference 
amendment circuit in the gestalt of implementation of this invention. 

[Drawing 3] Drawing showing the brightness to the video signal of the input of the liquid crystal display 
of the gestalt of operation of this invention. 

[Drawing 4] Drawing showing the example of a pattern which chooses an electrical-potential-difference 
amendment circuit which is different for every predetermined pixel in the gestalt of implementation of 
this invention. 

[Drawing 5] The block diagram of the conventional liquid crystal display. 

[Drawing 6] V-T property drawing of the liquid crystal display component in the conventional example. 
[Description of Notations] 
10 Amplifying Circuit 

21A, 2TB EleWical-potential-difference amehdm circuit' '* * ' 

31 Driver Voltage Circuit 

41 Timing Generating Circuit 

100 Liquid Crystal Display Component 

110 Data Bus Driver 

120 Scanning Bus Driver 
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10 Aift*. Sfc, I8»j«JEIhI8&3 1 tfftfcttEffiiElslB 

2 1 B©m*VyB©ste-#Re«^sHi*f atufc 

m£ Cr&*>-fe«£E»jE@IK2 1 Atfftlr>4l&) ©bfx 
*B^K:**-r*lWJStt» 0 3 (a) , (b) ©i§Bi 

[0 0 14] ^©*SS©^liT(i. SifimBE|5IS§3 1 
Hfi, Ste»*^tt#5<EO*ffi*ljEiaK2 1 A, 2 1 B 
©[H^Vy A , VyB&i3fJ£©iB*ffK:W«*.ffl*'r4;i.>: 
K«fc»5, 03 (a) , (b) KlSTiSfc. Alt A £ St 

20 BI4«BfS©ia*#K*JEE*liElHltt2 1 A, 2 1B^1 
J?T*/^->0!l«:*b. 04 (a) li7K¥7-r>« 
K, 04 (b) BIt7<>«l:, 04 (c) ttl h*y 
h«K, «J£ffljE(HlS&2 1 A, 2 1B*fflD«Aft*& 
&43, 04(C*3^T, Al3HJEEMlE[§I8e2 1 A 
^S^bfeiSlg, B li«EE«IElH]S& 2 1 B&mRVtzm 

[0015] et±o«fc3fc z.(Dnme>Bm\z£mz. 

g&3AttS^14£*T$2ffl£S©ttffi*iIE[elS&2 1 
A, 2 1BSRtt, K<6**Wi#E<E©*EE*IIEllB& 
so 2 1 A, 2 1 B©ai73Vy A , V yB £, 0t|A«0 4 K^T 
<i:5iCR)f^©ja^fficSK"r-5c:i:tc<i:0, ttll&i;* 

f ioo ©»«a*<jt«WiB5wntf, 2 a^©«ffi«iE 

OSS 2 1 A, 2 1 BO»tt*«aj|fil:^Sn4fcft, 

© rpfj ft^ (v xL ) fld©*©#14*^^.SCi:-C, 

40 S**tt«T?S*. 03 (b) T?*-r«J&*< 0 = 3 0 * 
A, B©!HrtttrJt^T r^jsfcj ©4=H4©#**5 
«E3i#jWg«bTH5. 

[0016] * fc, wakmrnm? i o o ©nussse** 

0. -t©HfflW3a*«*#t». ««EffliE|plSS2 1 

A, 2 1 BCD»ttfeJ:tffiffi©il**KaiR-r**ffi*l 
so ]ElHlg&2 1A ! 2 1 BOa*?^^ — >£^Fty§» ffl^ 
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(4) 



[0 0 17] ttJ£l£lE[E]SS 2 1 A, 2 1 B£2ffl 

2»SI6Jl±oai£ffiiElHl8&S:ffl^T ! b«fc 

tC< 3aa<D«BE*|jElHlttSfflJr»Tt)J:V». *&, V- 
T&tt®ffiIEt>, *m*tIElH]8&2 1 A, 2 1BKIBJ££ 

[0 0 18] ft*, ±B3fc*©»»K*t»T, «^m^ 
[0 0 19] 

^UT»r?Tt>a5l:«ftt*Bk»-r*:ii:*«T**. * 



m. 

[0 2] C0Xa®Hff®KS££»?««EttjEI9B0> 

io [0 3] ^©»W©mfi©»fiB(0«fia*SB(0A*O 

[04] ^O«MO^Jt©»f8fC*lr»T0r^©B3lf»^ 

[0 5] tt£®ffiJ|£;*£a<Z>ttJ«BI. 

[06] «*«C:mtft*B«3**^©V-TWttH. 

1 o tmiH]g& 

2 1 A, 2 1 B *ffi«IElHlS& 

3 1 mmmi£®& 

20 4 1 94 S.>tf%£.®& 
10 0 

1 1 0 x-^AX H5-fA 
12 0 X**>AX h'7-f A* 
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